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This Invention relates to electric discharge de- 
■ vices and with particularity to devices generally 
referred to as radio tubes, vacuum tubes, or the 
like. ■ 

5 An object of the Invention is to provide novel 
means for supporting the electrode assembly of 
an electron discharge tube or the like. 
Another object is to provide a novel device for 
: . resiliently supporting, an electrode assembly in- 

10 teriorly against the wall of an enclosing envelope 
•or the like. . 

In radio tubes generally, and more especially 
in the modern types of tubes, It is Imperative that 
the various electrodes of the electrode assembly 

15 be maintained accurately in predetermined spa- 
tial relations, both with respect to one another 
and also with respect to the wall of the enclosing . 
envelope which is usually provided with an ex- 
ternal or internal shield. So-called "unitary" 

20 mounts or electrode assemblies have hitherto been 
provided wherein the electrodes are interlocked 
by means of insulating spacers or the like, and the 
electrodes, after being thus assembled, are sup- 
ported from the press of the tube envelope. While 

23 such tubes are capable of maintaining their in- 
terelectrode spacings, nevertheless the entire 
weight of the electrode assembly, must be borne 
by the press and the various wires sealed therein, 
the upper end of the assembly being usually free. 

30 under certain conditions such as excessive ex- 
ternal vibrations, the electrode assembly tends to 
sway or vibrate around, the press support wires, 
. so that the press adjacent these wires may crack, 
or one or more of the seal-ins may become de- 

33 fectlve. At the same time this vibration changes 
the electrostatic relation to the shield; If the 
vibration is not sufficient to destroy the seal, it 
may result in changes In the geometric configu- 
ration of the discharge space within the tube, 

40 by causing the assembly to vary its position with 
respect to the tube walls. : This vibration usually 
results in so-called microphonic disturbances In 
the output of the tube when the latter is in use. . 
Accordingly, one of the "principal objects of this 

45 invention is to provide a radio tube, lamp or sim- 
ilar device, wherein the filament or electrode as- 
sembly is supported both from the press as well 
as from the upper end of the envelope/whereby 
variations in the. characteristics of the tube are 

60 substantially prevented even when the tube, is 
subjected to heavy. Jars or vibrations. - 

Another object of the invention is to provide, a 
-sorcalled single-press tube with means for sup- 
porting the electrode assembly ' against tilting 

55 movement with respect to the press, without at 



the same time materially increasing the assembly 
cost or assembly time. 

A feature of the invention relates to a radio 
tube of the so-called "dome" envelope type in con- 
junction with a novel form of resilient spacer for 6 
Insulatingly supporting the electrode assembly 
within the dome. 

A further feature relates to a novel form of - 
"dome" spacer for radio tubes, the spacer being 
designed and proportioned so as to be deform- 1° 
able at its ends whereby it automatically con- 
forms itself to different sizes and shapes of 
domes. 

A further feature relates to a novel form of 
self -locking resilient Insulating pad. for dome-. 16 . 
type tubes, which spacer also serves to prevent 
short-circuiting between certain electrodes of the 
tube. 

A still further feature relates to improvements 
in so-called "unitary-assembly" tubes, whereby 20 
the cost of manufacture is reduced, while the re- 
liability and accuracy of performance under var- 
ied operating conditions are materially increased, : 

Other features and advantages not specifically 
enumerated will be apparent after a considera- 25 
tlon of the following. descriptions and the append-, 
ed claims. 

While the invention will be disclosed herein as 
embodied in specific forms; it will be understood . 
that the invention is not limited thereto, but is 30. 
capable of embodiment in tubes, lamps and simi- 
lar devices of different shapes and sizes. 

Accordingly, in the drawing Pig. 1 is an ele- 
vational view of .a tube with the envelope partly 
broken away to show the interior structure more 33 
"clearly; ■ ■ , 

Pig. 2 is a sectional view along line 2—2 of 
Pig. 1, with the spacers or pads removed ; 

Fig. 3 is a sectional view of Pig. 1 along line 
2 — 2 with the spacers or pads in position; 40 

Pig. 4 is a detail sectional view of the electrode ■ 
arrangement of Pig. 1; and 

Pig. 6 is an enlarged view of one of the spacers 
or pads of Pigs. 1, 3 and 4. 

Referring more particularly, to. Pig. 1, the nu- 45 
meral ( represents an enclosing envelope of glass 
or other suitable material such, as, ordinarily 
employed in radio tubes, lamps, etc. Envelope I 
is provided with a re-entrant stem, which termi- . 
nates in the usual press .2, wherein . .are sealed 60- 
the various lead-ih and support wires 4 to 12 , in- 
. elusive. The. envelope 1 has fastened to its lower 
end the conventional base carrying the usual 
contact prongs (hot shown) , said envelope terml7 
natihg at its upper end in a substantially cylin r 55 



drical dame-shaped portion 13 which carries the may be positioned within , the dome - without . 
.metallic contact cap 14. . It will be understood , danger of ..binding. Preferably, the spacers are 
that the envelope is hermetically sealed and ex- - of sufficient thinness so -that their edge portions 
hausted in accordance with approved radio tube can be slightly rounded or deformed when as- 

5 procedure, although as will be apparent from the sembled with the dome (4, It will be understood, 5 
following descriptions the invention is not lim- of course, that the mica spacers have sufficient 
ited to so-called high vacuum tubes, but may be resiliency or flexibility that this rounding of the 
equally well embodied in so-called gas or vapor edges does not permanently deform the mica. 
. tubes. Attached to wires 7 and 8 are the ends of It has been found that ordinary methods of fas- 

10 the cathode heater filament. 1 5; and while, the . tening mica . as by rTvets,. cement, etc; are en- 10 
drawing shows a cathode of the so-called indi- ■ ., tirely unsuitable for radio tubes or the like, where 
rectly heated type, it will be understood that the: . the parts are subjected to great variation of tern- 
invention is . not limited thereto , and that any.:, perature. .;. 

well-known form of emitting cathode may be. .. The above described method of assembly, there- 

15 employed. :'.. ■"■"•■.fore, provides positive i locking engagement be- 15 

The cathode as shown is preferably' of the type , tween the. spacers and the electrode assembly, 
disclosed In Patent No. 1,950,456 wherein the without requiring any of the conventional fas- 
heater filament 15 is insulatingly. mounted .within : tenlng means/ since all that is necessary is to in- 
a metallic sleeve 1 6, the outer, surf ace of which is sert the spacers as described, whereupon their in- 

20 coated. with electron-emissive, material in known ■ herent flexibility causes a positive self-locking 20 
, manner. Surrounding the ..cathode is a control engagement between . the , spacers and the eiec- 
grid 17 In the form of a wire helically wound trode assembly. The pressure -exerted against ' 
around a pair of metallic rods 18 and 19. A simi- the dome by the, edges : of the spacers provides 
lar grid electrode 20 is fastened to support rods 2 1 what may be termed "cushioned, resistance" . to . 

25 and 22 and surrounds grid I T. Another grid. 23, motion .or vibration of the electrode assembly, 25 
fastened to support rods. .24 and 25, surrounds thus: preventing rattle between; the spacers and 
grid 20. Fastened to support rods 4 =and. 12 is: a the glass. : - .. 
. cylindrical plate electrode ,26. It will be noted While .the drawing shows the mica spacers en- 
that the supports 5 and .1.1 extend upwardly be- gaging the dome walls only at the vertical edges, 

30 yond the other supports and have fastened there- it will be understood that, if desired, the, said 30 
: to as by welding a metal cap 27, having arec- spacers -may be designed so that their upper hori- 
tangular slit -28 therein, with the longitudinal zontal : edges also engage the dome. It will be ap- 
edges 29 and 30 of the slit bent back at right . parent from Fig. 5, for example, that because of 
angles to the face of the cap. Fastened to the - the. narrowing introduced by the notches 4 ( and 

35 cap 27 and depending therefrom Is the meshlike. *2> the . upper edge portions of the mica may be 05 
electrode 31 which surrounds the plate electrode capable of limited -flexible, deformation if it "is 
26. As will be seen more clearly in Figs.. 1 and 2/ desired to have these upper edges bear against the 
the cap member is provided with three equi- .dome; 

distant slits. 32. Each of these slits .is so cut as - ■"■•■.■■While the drawing shows a: tube provided with . 

40 to provide corners or shoulders . 33 and 34 at oppd- " three spacers mounted equlangularly around ..the 40 
site ends, each shoulder defining a narrower slit ". axis of the tube, a greater or less number :may be 
portion for purposes: to be described below; "■ employed.. Various changes and. modifications 
Supported by the cap* member 27 are three may be i : made herein without departing from the 

. spacers 35, 36, 37,. according to the invention, spirit and scope of the invention. For example, 

45 one of the spacers being shown in enlarged detail . while the. invention Is shown as embodied in a .45 
in Fig. 5. Preferably the spacers are of ade^ tube having, cathode,, anode,, and three inter- 
. formable insulating material such as strip. mica, mediate grids between cathode and.anodeV.it may 
: or the like. . Ref erring more particularly to Fig. 5, be utilized in any other; well known type of tube 
it will be seen, that each spacer Is of general. E- having- a greater or less. number of electrodes. 

50 shape, with the central leg 38 longer, than the What is claimed is:: ' '.' ■ . '50 
lateral legs 39; 40. It will also be noted that the. . ^In combination, an ; envelope containing an 
leg 38 is provided with, oppositely disposed notches electrode assembly, and separable means for re- 
41, 42, and that the upper corners 43 are rounded. . slliently spacing said assembly from the .wall of 
Each of the spacers is assembled in the cap mem- said, envelope comprising a ,mica: sheet having a 

55 ber 27 in such a manner that the leg 38 passes , yoke joining three spaced downwardly extending 55 
through one of the slits 32,. while the. legs 39 and . portions, and a plurality-, of - horizontal, notches . 
40 engage the outer face of the electrode 31, as . in said sheet to interlock it with said assembly, 
shown more clearly in Figs. 1 and 3. The pads . 2.. In combination, : an envelope' containing an 
are inserted, far. enough . to": cause the notches 4i, electrode assembly, and. separable means for re- ' 

60 42 to register with the corners 33 and 34. Be- slliently spacing said assembly from" the wall of no 
cause of the flexibility of the mica; and because said envelope- comprising a plurality of substan - 
of the particular manner of assembling it as de- tially E -shaped. insulators, ..with the, central leg 
scribed, the notched portions 41, 42 snap into . of each insulator having its. opposite edges pro- 
locking engagement with the corners 33, 84 so yided with notches to interlock the insulators 

q 5 that the spacer locks itself against vertical moveT with said assembly. ; 55 

ment. When the three spacers have been assem- . :.'■'.' 3. In - combination, ah envelope containing an 
bled as above Ascribed, it win be noted that the electrode,; and means for spacing said electrode 
portions 38 extend downwardly into the space be- . from the wall of . said .envelope comprising an 
tween. the electrodes. 28 and. 3 1, -thus preventing insulator member- haying Va,= projection with 

70 short r circuiting therebetween.' Furthermore, notched ; edges interlocked- with said electrode, 70. 
when ''.the dome portion 14 engages ' the lateral . .and another : projection ; disposed, between said 
. edges of the spacers as shown,, these, spacers are electrode and said wall; 
capable of conforming themselves to the internal . . : 4. In combination, an envelope containing an 
diameter and shape of . the dome; and because of • electrode, and means for spacing said electrode 

7g the rounded portions 43 the electrode assembly- from the wall of said envelope, comprising a strip 75 
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of mica having deformable sides, and a central 
projection, said central projection having op- 
posed notches to lock said strip to said elec- 
trode. 

'5 5. In combination, an envelope containing a 
substantially cylindrical electrode, said envelope 
-having a substantially cylindrical dome-shaped 
portion to receive the end of said electrode, and 
a plurality of insulating resilient spacers dis- 

10 posed about said electrode, each of said spacers 
having a lateral portion adapted to be deformed to 
conform to the shape of said dome, each spacer 
also having edge notches for .Interlocking it with 
said electrode. 

15 6. In combination, an envelope containing an 
electrode, and means for spacing said electrode 
from the wall of said envelope comprising a mica 
strip having a portion interposed - between said 
electrode and said wall, and a tongue portion, said 

.20 electrode being provided with a slit to receive 
. said tongue portion to lock said strip in position. 

7. In combination, an envelope containing an 
electrode, and means for spacing said electrode 
from the wall of said envelope, comprising a mica . 

25 strip having lateral tongues disposed adjacent 
: one face of said electrode, and a central tongue 
disposed adjacent the' opposite face of said elec- 
trode, said central tongue being notched to lock 
. said strip to said electrode. 

30 , 8. In combination, ah envelope containing a 
substantially cylindrical electrode, and a strip of 
insulating material having a pair of tongues dis- : 
posed adjacent the outer face of said electrode, 
. and another tongue disposed interiorly of said . 

35 electrode, said electrode being provided with a 
slit to Interlock with said other tongue. • 

9; In combination, an envelope containing an. 
■electrode, a slit In said electrode, a mica strip, 
mounted on said electrode, said strip having a 

40 tongue passing through said slit, said tongue hay- 
ing oppositely disposed notches registering with 
the edges of said slit to lock said strip in posi- 
tion. 

10.. The combination according to claim 7, in 
45 which one edge of said slit is shorter than the op- .. 
posite edge to define a pair of oppositely disposed 
shoulders which register with the said notches 
in said mica strip. 
11. In combination, an envelope containing a 
50 pair of substantially coaxial electrodes, a substan- 
tially E -shaped strip of mica having its central 
tongue passing through a slit in one of said 
electrodes into the space between said electrodes, 
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the lateral portions of said strip being disposed 
between the outer electrode and the wall of said 
envelope. the opposite edges of said central tongue 
being notched and Interlocking with the ends 
of said slip. 6 

12. A spacer member for radio tubes or the like, 
comprising a substantially E-shaped mica strip, 
with the opposite edges of the central leg of said 
strip provided with locking notches. 

13. A spacer member according to claim 12, in 10 
which the strip is provided with notches to lock 
the strip in position on an electrode. 

.14. A spacer for an electrode assembly of a 
thermionic device having an enclosing envelope, 
said spacer comprising a resilient plate having 15 
three tongues extending from one edge thereof, 1 . 
one . of said tongues having a notch . formed on' 
one of its edges . adapted to engage cooperatively ., 
a portion of the electrode assembly. 

15. A spacer for the electrode assembly of a 20 
thermionic device having an enclosing envelope . 
comprising a substantially E-shaped and fiat, 
member formed of resilient material, one of the 
projections on said member having its edge, 
notched to form a cooperative holding means 25 
with reference to the electrode assembly. : 

16. A shock absorber for the electrode assembly . 
of a thermionic tube comprising a support mem- : 
bsr : attached to said electrode assembly, and a 
plate of resilient, material having a plurality, of 30 
approximately parallel slots extending partially . 
across said plate from one edge thereof forming 
tongues adapted to engage and be retained by 
said support member, one: of said tongues being 
provided with a notch on its edge whereby a posi- 35 
tive locking engagement is made with a portion of 
the support member when the assembly and plate 
are Inserted in the tube. 

17. An electron discharge device having an en- 
closing envelope with a tubular portion, an elec- 40 
trode assembly positioned within said envelope 
arid Including a member extending transversely 
across the upper end thereof, a slot adjacent, the 
edge of said member, and a support member 
for steadying the assembly at its upper end, said 45 
support member comprising a sheet of resilient 
material having a yoke portion joining three 
downwardly extending spaced arms,, one of said 
arms passing through said slot, and a pair. of. op- 
posed notches in said, support member to provide 50 
a positive locking engagement between said sup- 
port member and said transverse member. 

GEORGE D; O'NEILL. 



